stimulated my interest in the problem of the clinical course of that disease, and in the changes found in the cerebrospinal fluid, whether occurring spontaneously or following therapy. Lately I had often noticed the frequency of normal colloidal gold curves in the spinal fluid of acute disseminated sclerosis cases, and wondered if the curves were keeping pace with the changing symptom-complex of the disease. As the Charcot symptom-triad had been largely displaced, was it possible that the former paretic ' typical curve of disseminated sclerosis was to follow suit? Dr. Kinnier Wilson remarked at a medical meeting some years ago that the average colloidal gold curve of disseminated sclerosis seemed to be undergoing changes. At his instigation I undertook to study a group of cases from both the clinical and the laboratory point of view in order to ascertain the present status of the laboratory findings in relation to the clinical course. This work seemed to be indicated in view of the fact that there had lately been published reports'2 which seemed to conflict with those of less recent workers.
This study has been carried on in Dr. Kinnier Wilson's clinic at the National Hospital, and also in his service at King's College Hospital during the course of nine months. Through his courtesy and under his helpful direction, and also with the permission of the Honorary Visiting Staff at both Hospitals, I was enabled to examine more than seventy cases of clinically proven disseminated sclerosis. Each was studied from the clinical and laboratory point of view. Repeated examinations were made and the cases carefully followed up. Any in which there was the least doubt of the diagnosis clinically was not included. Any that had ever had a record of a positive blood or cerebrospinal fluid Wassermann reaction was of course excluded, as were those in which the onset occurred late in life.
No selection was attempted; the cases were taken in the order in which they were admitted to Dr. Wilson's clinic and to the services of the other physicians at the National Hospital. The idea was to study the usual run of cases admitted to any large neurological service, but to exclude rigidly from the series any case to which exception could be taken. For this reason many were rejected, and I feel sure that this report is based on the most generally accepted diagnostic evidence. As a preliminary, a resume of the literature on this subject will be given. Oetiker (1915) had three cases-two with only a minimal change and one definitely positive in the first three tubes. Robertson (1916) found in his case that there was no change in the first six tubes, and slight progressive change in the seventh and eighth, while the ninth and tenth were water-clear. Lowrey (1917) reported one disseminiated sclerosis case without detail. Hammers (1917) recorded four cases-three with normal curves and oine .-iongly positive, and concluded that a paretic curve with other negative spinal fluid findings might be of help in suspected cases. Eskuchen (1918) alluded to disseminated sclerosis cases without specifying their number, and stated thcat the gold reaction is frequently a typical luetic one and the mastic always. Vogel (1918) Warwick and Nixon (1920), with 22 cases, reported nine in zone II, two in zone I, and nine normal, and they emphasized the fact that the curve is not typically paretic but rather in the syphilitic zone.
Stern and Poensgen (1920) , with 14 cases, reported four completely normal, paretic curve in four, and stressed the point that while some authors always postulate a paretic curve, yet negative curves do occur.
Adams (1921) with 41 cases, said that all save two gave luetic or paretic reactions, and these two cases had been diagnosed as arteriosclerosis simulating disseminated sclerosis. Five of the 39 cases gave paretic, and the others luetic curves; but, unfortunately, of these 39 cases, nine had positive Wassermann reactions. Four of the nine gave positive Wassermann tests in both blood and' cerebrospinal fluid; two in the blood only, and two in the fluid only; one case gave a positive reaction in the fluid while the blood was not tested. This worker also stated that the curve had changed in 16 cases under treatment-the paretic curve becoming luetic under neosalvarsan, while in one a completely normal result was ultimately obtained after twelve injections of novarsenobillon and mercury. In practically every case modification occurred in the direction of a normal curve.
Adams again in 1921, with Dunlop and Blacklock, commented on a negative curve in a typical disseminated sclerosis case. Thompson (1921) obtained five paretic curves in five cases. Weigeldt (1921) published 14 cases, obtaining 11 positive and three normal curves.
Ayer and Foster (1922) surveyed 38 cases. There were 33 patients and 42 curves, 21 paretic curves in 16 patients, seven syphilitic curves in seven patients, three curves with slight changes in three patients, and 11 normal curves in ten patients. These workers reviewed the literature and attempted to analyse the course of the disease to find out if the Lange curve is of any 208.
group.bmj.com on April 20, 2017 -Published by http://jnnp.bmj.com/ Downloaded from value in this connexion. They concluded that while superficially there seems to be a parallel between activity of the disease and pathological findings in the fluid, yet the analysis of two cases (their cases 11 and 35) showed in each a change under observation in the Lange curve without any alteration in the clinical course. They argued that a change in the Lange curve is not always synchronous with a clinical change and suggested that a larger series should be investigated to see whether the spinal fluid examinations are often as variable as indicated by these two special cases.
Worster-Drought, Fry and Lynch in 1922 analysed 15 cases-13 gave positive curves (of these, 12 were luetic and one was a paretic curve) and two gave normal curves; the two latter were old quiescent cases. They concluded that disseminated sclerosis is associated with positive curves, the type of which varies with the intensity and the stage of the disease. Eskuchen (1922) 3. The general understanding among the above writers is that a normal curve shows all zeros or practically all zeros, i.e. 0000000000 in dilutions 1/10 to 1/5120, or occasionally 0010000000, or 0000100000, or 0100000000.
A ' paretic ' or zone I curve shows the maximum precipitation in the first five tubes; for instance, 5543210000, or 4433220000, or 123300000, i.e. dilutions 1/10 to 1/160. A ' luetic ' or zone II curve shows the maximum precipitation in the middle zone, or the third to seventh tube, i.e. dilutions 1/80 to 1/640.
A positive curve is given by any fluid other than a normal, i.e. by any fluid showing precipitation to any degree.
24ORIGINAL PAPIRS
A weakly positive curve shows precipitation definitely but slightly in any dilution, irrespective of grouping.
A strong positive curve shows strong precipitation of the colloidal gold in any dilution.
DISCUSSION.
Summarizing the results of all workers from 1912 to 1930 we note that the general findings of all those who dealt with a sufficient number of cases are so similar as to be of definite value.
Eskuchen, Wexberg, Muller, Sternberg, and, with two exceptions, all other observers agree that the Lange curve has changed from the former typical ' paretic ' curve to that of a ' syphilitic ' In a disease that has spontaneous remissions we must be very guarded as to the value of any therapy, and if we wish to use the goldsol test to help in gauging the results of treatment we must first establish what the normal curve is in any case of disseminated sclerosis.
Up to the present we feel that no one has shown that any real value can be placed on colloidal gold curves in disseminated cases.
We have noted that 25 per cent. of all cases in any stage of the disease show perfectly normal gold curves. We have also noted that the curve is liable to change with or without treatment, and we have the results of autopsied cases to verify these statements.
If the Lange curve is ever to be used in disseminated sclerosis as a basis or guide for therapy we feel that sufficient research should first be conducted to find out what constitutes the exact normal for a case of disseminated sclerosis. We would suggest that each case must be studied over a period of years through the various stages of remission and exacerbation; that the patient should be submitted to lumbar punctures at regular intervals in the acute and chronic stages; that one series of cases should remain untreated. and a second series be treated with the usual arsenical preparations and a third with a more specific therapy if there be one. Then we will have a sufficiently large series of cases properly controlled and studied through the periods of remission and exacerbation to judge if the Lange test is to prove of value in the study of the disease. The largest series of cases ever studied in the twentv years since this test has been used is Muller 
